Twenty silent 1-minute video segments of psychiatric patients ranging in anxiety levels were shown to 46 raters. Raters were able to identify the presence of anxiety and discriminate varying intensities of anxiety on the basis of nonverbal -cues alone. Nonverbal cues identified as most salient in communicating anxiety were the hands, eyes, mouth, and torso. Additional microanalysis examined how these body areas cued anxiety. Discussion of nonverbal cues for anxiety is couched in terms of Ekman and Friesen's theorizing regarding nonverbal masking and leakage.
The concept of nonverbal "leakage" as it pertains to the expression or display of emotion first appeared in the literature in 1968. Subsequently, Ekman and Friesen (1969) advanced a theoretical statement as to how nonverbal behavior "might function as a leakage channel of communication less susceptible to either conscious deception or unconscious masking" (Ekman & Friesen, 1968, p. 181) . This formulation has clinical relevance in that it provides an avenue by which a patient's condition and any discrepancy between patients' avowed verbal statements of their emotional state and their actual nonverbal display might be assessed. The clinical literature is replete with provisos as to the importance of listening with one's "third ear" (Reik, 1948) . As Ekman and Friesen relate, Freud (1959) underlines the importance of nonverbal behavior when he suggests:
He that has eyes to see and ears to hear may convince himself that no mortal can keep a secret. If his lips are silent, he chatters with his fingertips; betrayal oozes out of him at every pore. (p. 94) Although there is continued reference to the importance of nonverbal communication in the literature of clinical theory and practice, concommitant empirical research has been far from abundant. Research by investigators such as Ellsworth and Ludwig (1972) , Rutter and Stephenson (1972) , Hinchliffe, Lancashire, and Roberts (1971) , or Ekman, Friesen, and Ellsworth (1972) all suggest that emotional conditions of disturbed individuals do generate nonverbal behavior distinct from that of nondisturbed individuals. These studies taken together indicate that a systematic exploration of emotional states commonly found in therapy would be of some value. By doing so, assessments of nonverbal display associated with a specific emotional condition could be made with more confidence than granted by the rather nebulous process of clinical judgment alone. Research by , Freedman and Hoffman (1967) , Mahl (1968) , and Dittman (1962) suggest that there are, in fact, specific body movements associated with negativevalenced emotions commonly found in the clinical context. For example, suggested that hand motion that they label as self-adaptors "increases with psychological discomfort or anxiety" (p. 363). Self-adaptors were defined as gestures such as stroking oneself (i.e., hand on hand, hand on face). The other researchers cited above likewise noted similar forms of manual behavior in relation to negative feelings.
Given the presence of an empirically established taxonomy of nonverbal cues unique to a given emotional condition, the clinician could then be aided in making decisions as to the nature of the emotion, its intensity, and the patient's unconscious blockage or conscious deception in regard to the condition. With training, the clinician could have available by the monitoring of nonverbal cues potentially valuable, unobtrusive, and nonreactive tools for assessing the client.
With this in mind, I (Waxer, 1974 (Waxer, , 1976 attempted to isolate and identify nonverbal cues for depression. Results of these studies suggest that there is a specific pattern of nonverbal cues associated with depression and that raters naive to the content and context of the clinical situation can nevertheless accurately identify this form of emotional display. That is, these studies indicated that raters were able to identify the presence of depression and its intensity on the basis of nonverbal cues alone.
Research on nonverbal cues for depression was viewed as an initial step by me. Depression was considered as an appropriate starting point because of the rather gross emotional display associated with this condition. If unique patterns of nonverbal cues exist for the various emotional conditions commonly found in therapy, it seems that the easiest way to demonstrate this initially would be with depressive displays. The current study focuses on an investigation of nonverbal cues for anxiety and, as such, is viewed as a continuance of the initial line of research. Along with depression, anxiety is most commonly seen in the therapy context; this study explores whether there exist nonverbal cues that are characteristic of anxiety. In spite of the complex theoretical and methodological issues surrounding the nature of anxiety, this study explores whether raters can accurately identify and assess the intensity of anxiety simply by use of nonverbal cues alone. This examination of anxiety is couched within the theoretical concept of "nonverbal leakage" and attempts to demonstrate that in spite of experimental conditions argued to elicit masking behavior and efforts toward the best "presentation of self" (Goffman, 19S9) , individuals leak nonverbal cues when they are anxious that are significantly different in kind and amplitude from the nonverbal cues of nonanxious individuals.
Method
Videotaped material for this investigation was drawn from interviews with patients of a psychiatric ward of a general hospital. These interviews were recorded at different times during the period of admission for the various patients. Thus, some videotape shows initial intake interviews with highly anxious patients; other video segments taken near the end of a patient's stay may show another, much calmer person. All interviews were standardized in terms of the video setup and questions asked patients. All patients were taped while verbally responding to the 20 items of the Spielberger StateTrait Anxiety Inventory. All interviews occurred in the same setting with the investigator sitting directly facing the patient at a distance of 8 feet (2.4 m) and the video camera in full view immediately beside the investigator's right shoulder. A Sony Series 3400 (Video Rover) camera and tape deck were used. Only the patient's upper body (torso, arms, hands, and head) was videotaped in order that a good focus resolution of facial detail could be obtained. Patients were asked before taping for permission to use such material for teaching and research purposes. A permission form was signed by each patient before taping proceeded. After video playback of each segment at a later date (from 1 to 3 weeks later), patients were once again given the opportunity to withdraw their permission on use of the video segments. Of the 39 patients taped in this manner, only 3 refused. Two refused initially, and 1 withdrew his consent 2 weeks later when the therapy session associated with video playback led to the consideration of some personal issues in a new light. From the remaining 36 interviews, 20 silent video segments, each edited to 1 min, were arbitrarily selected in order to create a sex balance (10 males, 10 females) and a continuous range of scores from high to low anxiety across the psychometrics utilized in measuring anxiety. Thus all tapes showed the first minute of the patients' responses to the Spielberger A-State Scale. From the 36 interviews, segments of 5 male patients manifesting low anxiety were selected, along with S segments of low-anxious females. Similarity, 5 segments of high-anxious males and 5 segments of high-anxious females were selected. The rationale for selection of the 20 segments was, as suggested above, to avoid a dichotomous or bipolar distribution of anxiety, thus facilitating the raters' task of discriminating high-from low-anxious patients. Rather, a continuous range of anxiety scores from high to low was selected. The final videotape consisted of 20 silent video segments each separated by a 30-sec interval of blank tape.
Identification of anxiety was based on two indices in an attempt to achieve some measure of convergent validation (Campbell & Fiske, 19S9) for the presence of anxiety. The two measures of anxiety were, respectively, the A-State Scale of the State-Trait Anxiety Inventory (Spielberger, Gorsuch, & Lushene, 1970) and the Present Affect Reactions Questionnaire Note. A-State = A-State Scale from the State-Trait Anxiety Inventory; PARQ Questionnaire.
Present Affect Reactions (PARQ).
1 The latter questionnaire is the most recent revision of the Behavioral Reaction Questionnaire (BRQ; Endler & Okada, 1975 , Hoy & Endler, 1969 , and it is an anxiety-state measure, as is the Spielberger A-State Scale, consisting of 10 cognitively keyed items, 10 autonomic system keyed items, and 4 buffer items (Endler, Note 1) . Patients had the A-State Scale presented to them verbally by me, and they were taped for the duration of their responses. Immediately following, patients were asked to fill out the PARQ on their own in my presence with the video equipment shut off.
Patients presented in the 20 video segments constitute a heterogeneous sample in terms of age, ethnic background, and psychiatric categorization. Ages ranged from 18 to 54, ethnic backgrounds included two Italian immigrants, two Hungarians, one Scot, one French-Canadian, three Americans, the remainder being English-speaking Canadians. Psychiatric diagnoses included agitated depression, belle indifference, reactive depression, anxiety reaction, schizoid reaction, alcoholism, and drug addiction. Table 1 indicates the range of anxiety scores for these patients.
The Pearson product-moment correlation between the A-State Scale and the PARQ was .8838 (p < .005). This highly significant correlation is taken as convergent evidence for the existence of a wide range of anxiety states present across the 20 patients selected.
The introduction of this study suggests that conditions under which patients were videotaped were such as to enhance masking behavior and as a consequence they highlight the appearance of any nonverbal cues for anxiety as uncontrolled or uncontrollable leakage. The rationale for this argument is as follows: The video equipment was in full view and in close proximity to the patient. There was no way that the patient could not have known that he/she was "on camera." The most common reaction to this setup on the part of patients was a grooming response. Female patients regularly asked for "a minute to comb my hair" or complained of "looking a mess." Male patients often gave furtive flicks of their hands to arrange their hair. Many patients struck a pose as soon as the camera was turned on. In short, it is argued here that the visible presence of the video equipment led patients to engage in behavior directed at putting forth the best presentation of themselves. Given the short duration for which the camera was on (1-2 minutes), adaption or desensitization is considered to have been minimal. Under these conditions, it is suggested that the appearance of any emotional display of anxiety, in spite of patients' concern for self-presentation, would constitute leakage."
Having constructed the videotape, the task of rating the video material remained. The videotape was first shown to 46 male and female psychology seniors. Raters were instructed to make their judgments on a nonverbal cue scale that asked a specific series of questions. First, the rater was to indicate 1 Discussion of anxiety as a trait or state, or more recently, discussion of multidimensional interpretations of anxiety, is not the focus of this investigation. For the purpose of this study, anxiety is treated in terms of state measures. Readers with a specific interest in issues surrounding anxiety are encouraged to take this restriction into consideration.
2 An experimentally more stringent demonstration of masking in this context could be achieved by test conditions in which the video camera was concealed versus openly displayed. However, I concur with Berger's (1970) position in regard to the ethics of videotaping with patients. As a consequence I see it as important not to conceal any purpose or procedure from patients surrounding the use of video material in which they appear. With preparation it might be possible to find a patient who would consent to the use of candid material. It is argued, however, that the grooming and presentation behaviors documented above are logically indicative of conditions under which masking and leakage would arise. on a 10-point scale, ranging from "not anxious at all" to "highly anxious," just how anxious a specific patient appeared to be. Next, raters were asked to check off on a list of 10 cue areas which areas conveyed anxiety. The 10 cue areas considered were the forehead, eyebrows, eyelids, eyes, mouth, angle of head, shoulder posture, arm position, torso position, and hands. Space was left on the rating form for the raters to next describe, in writing, how the specific body areas conveyed anxiety. Raters were given the 30-sec break plus the 1 min of each video segment in which to complete their observations. On the basis of raters' selections, the nonverbal cue areas identified as cuing anxiety were then microanalyzed by three paid independent raters to ascertain whether quantifiable indices of anxiety were significantly different between highand low-anxious patients.
Results
Results from a linear regression analysis among the three sets of scores (i.e., A-State, PARQ, and nonverbal cue scale scores of the 46 raters) showed a significant relation (r = .5030, p < .01) between the nonverbal cue scale and the A-State scores. Similarly, the condition of the correlation between the nonverbal scale and the PARQ measure of anxiety was significant (r = .5273, p < .01). Standard error for the three-way regression analysis was s^ = 3.517S. I included two video segments containing nonverbal material known to display emotions other than anxiety alone. These were Patients 19 (diagnosis was belle indifference) and 20 (diagnosis was agitated depression). The intent behind the inclusion of these two patients was to assess whether raters could still arrive at a judgment of anxiety level in the instance of a highly masked display (belle indifference) and in the instance of an emotional blend (agitated depression). Comparison of values for Patients 19 and 20 in Tables 1 and 2 suggests that raters did a fair job in assessing anxiety level for Patient 20, but they did not make as accurate an assessment of Patient 19.
Removal of the scores for Patients 19 and 20 from the linear regression analysis generated a significant correlation between the nonverbal cue scale scores and the two anxiety measures (i.e., nonverbal cue/A-State r = .54, p < .005; nonverbal cue/PARQ r = .5833, p < .005). Results of this section of the analysis indicate, with or without the The next portion of the analysis examined whether raters perceived any specific cue areas of the 10 considered (i.e., forehead, eyebrows, etc.) as more salient in conveying anxiety. Nonverbal cue data were prepared for tests of significance by adding raters' scores for each of the 10 cue areas in turn for each patient. This resulted in 20 different sets of cue area scores, 1 for each patient. Mean scores were determined by dividing total scores by the number of raters. Next, the 20 score averages were divided into two groups of high-versus low-anxious patients split first on the basis of A-State Scale scores and then on the basis of PARQ scores. This division permitted testing of whether any significant differences in body cue areas existed between high-versus low-anxious patients and also provided error mean square values required for Scheff6 tests between the various body cue areas in order to identify which cue areas were seen by raters as most salient in communicating the emotion of anxiety nonverbally.
Analysis of variance for nonverbal cue body areas divided into high and low anxious on the basis of Spielberger's A-State Scale scores yielded significant differences between highand low-anxious patients F(l, 180) = 21.75, p < .001, and between the various nonverbal cue areas, F (9, 180) = 17.53, p < .001.
Similarly, analysis of variance of highversus low-anxious patients on the basis of PARQ scores yielded significant differences between high-and low-anxious patients F(l, 180) = 8.314, p < .001, and among the nonverbal cue areas F(9, 180) = 26.21, p < .001. For the sake of clarity in analysis, it was decided to base Scheffe tests of differences among nonverbal cue areas on the AState Scale division of high-versus lowanxious patients. Given the strong correlation between A-State and PARQ scores and an essentially identical analysis of variance result for nonverbal cue scores on both scales, statistical analysis of nonverbal cue areas was based on A-State Scale divisions. These values are presented in Table 3 .
Examination of nonverbal cue areas for high-anxious patients in Table 3 indicates that raters perceived hands, eyes, mouth, and torso as body areas most salient in conveying the impression of anxiety. Note that the most salient body areas for low-anxious patients differ. These were hands, mouth, eyes, and head angle. Scheff6 tests of salient nonverbal cue areas for high-anxious patients indicated that hands contributed to the experimental variance more than the average of the remaining nine cue areas combined (^g = 11.29,s (V.025 tyg])» = 10.64).
In a full pairwise Scheffe comparison, in which the difference between each cue area mean is considered, hands were significantly greater than forehead (</<g = 19.40), eyebrows, (ifrg = 16.20), eyelids (^g = 15.30), and shoulder posture (i/-g = 13.42); s (V .05 [^g])J = 13.37 for all these pairwise comparisons. It follows that hands combined with any of the other cue areas would determine a significant portion of the experimental variance. One example of this line of reasoning compared the two largest nonverbal cue means (hands and eyes) against the average of the remaining eight nonverbal cue areas. Results showed that eyes and hands were significantly greater in their contribution to experimental variance than the other 8 areas, (<Ag = 10.74, s (V .025 tyg])* = 10.10).
In summary, it is argued that raters identified, in decreasing salience, hands, eyes, mouth, and torso as those body areas most communicative of anxiety.
How did these nonverbal cue areas communicate anxiety? An inspection of raters' comments on the various nonverbal cue areas gives an indication of their function and provides a basis for subsequent microanalysis by the three independent raters. Comments describing hands included "nervous twitching movement," "fingers twitching," "clinging hands," "hands wet and clammy," "hands nervous in smoking," "hands grabbing chair," and "hands braced unnaturally."
Comments describing the eyes included, "eyes dart back and forth," "shifting eyes instead of answering by looking at other person," "little eye contact," "eyes close often," "lots of blinking," and "frequent eye movements."
Comments describing the mouth included "bites lips," "licks lips," "mouth dry," "mouth closed tightly," "irregular heavy breathing," and "short sharp breathing."
Comments describing the torso included "upper body stiff, rigid," "looks strapped in," "uncomfortable upright position," "not moving at all, seems afraid to," and "seems anxious but afraid to show it."
Three paid independent raters examined the 20 video segments in light of the above comments. That is, three raters focusing on the four nonverbal cue areas that were isolated as most salient to the display of anxiety independently viewed the 20 video segments noting the frequency, duration, and type of gesture manifested by highly anxious patients for the cue areas hands, eyes, mouth, and torso. The combined mean value of these three independent raters constituted the data for this microanalysis. Microanalysis of hand movements generated two major categories of gesture: signaling and nonsignaling. For the sake of analysis, nonsignaling gestures were denned as stroking oneself (e.g., hand on hand, hand on face) and any partial movements of this type, such as twitches or hand tremors. Signals were gestures such as an outward hand flash, pointing with fingers, or hand flops associated with the verbal content of a patient's speech. Results indicated that high-anxious patients generated significantly more stroking, twitches, and tremors than did low-anxious patients, tf(9) = 1.98, p < .05, one-tailed. On the other hand, low-anxious patients engaged in more manual signaling than did high-anxious patients, <(9) = 1.84, p < .05, one-tailed.
Microanalysis of eye contact indicated that high-anxious patients did not look at their interviewer any less frequently than did lowanxious patients. However, high-anxious patients maintained eye contact for significantly less time on each gaze, t(9) -3.44, p < .005, one-tailed.
Microanalysis of mouth movements yielded four distinct types of behavior: licking, swallowing (gulping), lip biting, and smiling. On the basis of the data generated with this sample of patients only smiling behavior was shown to vary significantly between high-and low-anxious patients, <(9) = 2.5, p < .025, one-tailed, with low-anxious patients smiling more frequently.
Inspection of torso movement suggested that low-anxious patients move more freely than high-anxious patients; however, the difference between the two samples was not significant.
Discussion
The results of this investigation suggest that raters naive to the content of a clinical interaction are nevertheless able to identify the presence of anxiety and its intensity on the basis of nonverbal cues alone. Nonverbal cues identified as most salient in cuing anxiety are the body areas of hands, eyes, mouth, and torso position. Microanalysis of these salient nonverbal cues shows that hands of anxious patients engage in more jittery and less signaling gestures, eyes show lower duration of contact, and mouth movements show less smiling. Moreover, the comments of raters, in the absence of significant differences, suggest that torso positions for high-anxious patients are more rigid, less flexible.
Certain information emerges from this nonverbal picture for anxiety. One is struck by the similarity of eye-contact patterns found for both anxious and depressed patients. Waxer (1974 Waxer ( , 1976 found that depressed patients had essentially the same pattern of contact as anxious patients, that is, the same frequency of eye contacts as nondepressed or low-anxious individuals, but both anxious and depressed patients had significantly lower duration of contact. It is suggested here that this result falls in nicely with clinical theory pointing to common psychodynamics for these two disorders (e.g., Abraham, 1968) . Overall, however, the nonverbal cue pattern for anxiety differs from that for depression (i.e., for anxiety-hands, eyes, mouth, and torso; for depression-eyes, mouth, angle of head, and hands). These distinct nonverbal cue clusters lend support to the historical Darwinian (Darwin, 1872 (Darwin, /1955 hypothesis of unique patterns of nonverbal display for each emotion.
Results of this study replicate findings of , Freedman and Hoffman (1967 ), Mahl (1968 ), and Dittman (1962 Mahl, autistic; Freedman and Hoffman, body-focused; Ekman and Friesen, self-adaptors. This study has apparently tapped a distinction in manual behavior cited at different times by a number of different investigators. In spite of differences in labels for the type of gesture and the type of emotional condition, all these studies demonstrate this same kind of systematic change associated with emotional change. In light of the results of this current investigation, it is suggested that increased stroking, twitching, and tremors (nonsignaling gestures) accompanied by a reduction of signaling gestures in a manual nonverbal cue pattern are indicative of and specific to anxiety. Gesture patterns for hands in depressed individuals (Waxer, 1974) generally showed a flaccidity and stillness in contrast to the more nervous jittery movement of anxious individuals. If Darwin's position of unique patterns of nonverbal display for each isolated emotional condition holds, and this is suggested by the different patterns for depression and anxiety observed in this research, one would expect other unique nonverbal behavior for other emotional conditions both in the area of manual gestures and in other body areas.
One of the most interesting areas of results in this study focuses on the pronounced differences between raters' phenomenological perception of the different cue areas and those differences obtained in microanalytical comparisons between high-and low-anxious patients. The best example of this contrast is seen in the nonverbal cue area of the hands. Raters indicated that they perceived hands as the most salient cues to anxiety, so much so that Scheffe" tests indicated that hands accounted for the largest portion of the experimental variance on raters' scores. On the other hand, statistical comparisons of actual hand movements yielded differences between high-and low-anxious patients of a relatively low level of significance (i.e., p < .05, onetailed).
This contrast indicates that raters give more phenomenological import or weighting to hands than microanalytical contrasts for the nonverbal cue actually generate. It is suggested that this type of response by raters lends support to Ekman and Friesen's (1969) concept of emotional leakage. Briefly, Ekman and Friesen argue that nonverbal cues from the body "leak more"; that is, they give more veridical information than do facial cues. Whereas the face gives more information, it is also under better control than body extremities. Hands and feet may give off less cues in any one unit of time than the face, but it is argued here that information from these sources is seen as less contaminated and less confusing than facial cues, which are subject to greater conscious deception or unconscious masking. Simply put, compared to the face, hands are less a "liar" in the information they reveal about the emotional state of the individual. Thus, in this specific study, whereas actual differences in the amount and type of manual gestures between high-and low-anxious patients were of low magnitude, raters' perceived differences and the weightings given these differences were much more pronounced. It appears that raters trusted these differences in body movement more than facial cues. As Ekman and Friesen (1969) argue:
The best sender, the face, is most closely watched by the alter, most carefully monitored by ego, most subject to inhibition and dissimulation and thus the most confusing source of information during deception, (p. 99) In other words, the potential for body areas such as hands or torso, identified as salient nonverbal cues for anxiety in this study, to function as more accurate cues of emotionality stems from the assumption that people usually look one another in the face. Other body areas, not so frequently monitored by the observer, may then yield more information as a result of reduced vigilance of such areas. How voluntary or involuntary the control of these body areas might be could be easily ascertained in studies that sensitized a sender of nonverbal information to the fact that these specific body areas would be mon-itored. The fashion in which such an individual chose to mask output from the body area, could, of course, be an additional cue of underlying emotion. For example, raters in this study rated the patient who tightly locked his fingers together "white knuckled" in an effort to mask his jittering hands as just as anxious as another patient who openly displayed such leakage.
One concluding observation is in order in this discussion of nonverbal cues for anxiety. The 10 body areas utilized in this study to examine nonverbal cues are by no means exhaustive. There are other cues to emotionality within the nonverbal area alone, exclusive of verbal or paralinguistic cues that may be relevant to identification of emotional states. Results of this study suggest subtle differences in torso position, which are at present unquantifiable by me to be salient to raters in cuing presence or absence of anxiety. Other cues, not considered in this study, may be just as salient. For example, one of the raters in this study held a split major in psychology and dance therapy, having had extensive dance training. In class discussion of ratings, this student stated that she discriminated high-from low-anxious patients by their breathing rhythm. She breathed in unison with the specific patient, and from this mimicry of body state she made a decision as to how anxious the patient was. On inspection, this rater's scores were no worse than other raters, who restricted themselves to the experimentally denned 10 body areas. Selection of these 10 areas was based on a rationale of observational simplicity, so that any clinician, without assistance of any specialized equipment or training, might still be able through the use of nonverbal-cue-derived information to accurately diagnose the emotional condition of a patient. This rationale, of course, does not preclude expansion from these 10 cue areas but rather hopefully suggests additional aspects of nonverbal behavior to be explored.
